HMG-CoA reductase inhibitors promote cholesterol-dependent Akt/PKB translocation to membrane domains in endothelial cells.
Recent results have shown that 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors referred to as statins rapidly activate the protein kinase Akt/PKB in endothelial cells (ECs) and endothelial precursor cells (EPCs). This pathway is critical for cellular responses that contribute to angiogenesis and EC function including nitric oxide production, cellular survival and migration. Here we tested whether statins control the translocation of recombinant and endogenous Akt to the plasma membrane of endothelial cells in a cholesterol-dependent manner. Low doses of statins rapidly induce the translocation of Akt to discrete sites in endothelial cell plasma membrane that colocalize with F-actin-positive, focal adhesion kinase (FAK)-negative lamellipodia and filopodia. This translocation event requires the lipid-binding, pleckstrin homology domain of Akt. Treatment with phosphoinositide 3-kinase (PI 3-kinase) inhibitors or the HMG-CoA reductase reaction product L-mevalonate blocks the translocation of Akt in response to statin stimulation. Furthermore, the ability of statins to promote Akt activation and translocation to the membrane is inhibited by cholesterol delivery to cells, but cholesterol loading had no effect on VEGF-induced Akt activation. These results suggest that statin activation of Akt signaling is mediated by the translocation of Akt to cholesterol-sensitive membrane structures within activated ECs.